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(54) REFRIGERANT PIPE FOR AIR CONDITIONER 

(57)Abstract: 

PURPOSE: To provide a refrigerant pipe for an air 
conditioner at a low cost, which sufficiently absorbs 
vibrations of the refrigerant pipe connected to a 
compressor of the air conditioner, has sufficient strength 
for pressure resistance and a bending stress and can be 
made small in size. 

CONSTITUTION: A flexible tube 9 made of stainless 
steel and formed into a bellows shape is connected in 
series to a refrigerant pipe on the way of the refrigerant 
pipe which is arranged between a compressor 1 and a 
four-way valve 6. The outer face of a welded portion 
between a recess and protrusion part of the flexible tube 
9 and the refrigerant pipe is covered with a rubber, 
which has an inner face having recesses and protrusions 
corresponding to the recess and protrusion part of the 
flexible tube and a cylindrical outer face, without leaving 
any gap. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Refrigerant piping for air conditioners for which the external surface of the concave 
heights of the flexible tube made from stainless steel formed in the shape of bellows and a weld 
zone with refrigerant piping considers that the rubber which has the concave heights inside and 
cylindrical shape external surface corresponding to the above-mentioned concave heights 
covers without a clearance as the description in refrigerant piping for air conditioners for which 
the flexible tube was connected to the serial in the middle of refrigerant piping connected 
between the compressor and the heat exchanger. 

[Claim 2] Refrigerant piping for air conditioners according to claim 1 characterized by attaching 
in the concave heights outside of the above-mentioned flexible tube the division object in 
alignment with the longitudinal direction of the pipe made of nitrile rubber which has a concave 
heights inside corresponding to the concave heights external surface of a flexible tube. 
[Claim 3] Refrigerant piping for air conditioners according to claim 1 characterized by for packing 
of the polyurethane rubber which was made to carry out impregnation hardening of the raw 
material which makes liquefied polyurethane rubber a subject to the clearance space of a flexible 
tube and the pipe made of nitrile rubber which set spacing to the method of the outside, and was 
arranged in the said alignment, and was formed in it existing without a clearance, and being stuck 
to it. 

[Claim 4] Refrigerant piping for air conditioners according to claim 3 characterized by the degree 
of hardness of the nitrile rubber which constitutes a pipe being higher than the degree of 
hardness of polyurethane rubber. 

[Claim 5] Refrigerant piping for air conditioners according to claim 1 characterized by for packing 
of the polyurethane rubber which was made to carry out impregnation hardening of the raw 
material which makes liquefied polyurethane rubber a subject to the clearance space of a flexible 
tube and the pipe made from a vinyl chloride arranged in the said alignment by the method of the 
outside, and was formed in it existing without a clearance, and being stuck to it. 
[Claim 6] Refrigerant piping for air conditioners according to claim 3 characterized by reinforcing 
the inside of the pipe made of nitrile rubber with the mesh made of rubber. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to refrigerant piping used for an air conditioner. 
[0002] 

[Description of the Prior Art] In order to prevent that vibration of a compressor generally 
transmits to each heat exchanger at the inhalation piping section of a communication trunk with 
the compressor of an air conditioner, indoor heat exchanger, and an outdoor heat exchanger, i.e., 
a compressor, and the regurgitation piping section from a compressor, the oscillating absorption 
section is prepared. 

[0003] Drawing 10 is the perspective view showing the piping structure about the first 
conventional example. In drawing, piping consists of bare tubes made from elasticity phosphorus 
deoxidized copper, and oscillating absorption is performed by much loop-formationHike piping. A 
compressor (1) is elastically supported by an air-conditioner body or the base of an air 
conditioner through a vibroisolating material (2), and the four way valve (3) is arranged in the 
upper part. An accumulator (5) is connected in the middle of inhalation piping (4) which ties this 
four way valve (3) and compressor (1), and the above-mentioned four way valve (3) and the 
compressor (1) are connected by regurgitation piping (6). Furthermore, the four way valve (3) and 
the heat exchanger which is not illustrated are connected by the suction pipe (7) and the 
discharge tube (8). Each of each of these tubing is bent in the shape of a loop formation around 
the compressor (1). 

[0004] Next, actuation is explained. Although a compressor (1) is made to drive, this vibration is 
spread through inhalation piping (4) and regurgitation piping (6) since vibration will occur from a 
compressor (1), if a refrigerant is made to compress and breathe out. and a heat exchanger is 
reached through a four way valve (3) Since each refrigerant piping has bent in the shape of a 
loop formation around a compressor (1), a vibrationproofing operation is performed and vibration 
is decreased gradually. 

[0005] However, with such conventional piping structure, the loop formation formed in piping 
increases, the die length of piping becomes long, the flow resistance of a refrigerant not only 
increases, but a piping tooth space becomes large and there is a problem that equipment is 
enlarged. 

[0006] Moreover, the number of the resonant frequencies of the pipe line also becomes large, it 
will be in the resonance state the operating speed of a compressor and whose resonant 
frequency of the pipe line corresponded depending on the operating speed of a compressor, and 
vibration becomes large, and in being the worst, breakage of piping takes place, as the loop 
formation formed in piping increases. If there are many loop formations formed in piping when 
control to which especially the frequency of the input power of a compressor is changed, and the 
operating speed of a compressor is changed is carried out, the resonating frequency will also 
increase and the design of the piping configuration for avoiding it and control of a compressor 
will become very difficult. 

[0007] In order to solve such a problem, the air conditioner as shown in JP,61-54163,U as 
second conventional example is proposed. Drawing 1 1 is the perspective view showing the piping 
structure about this second conventional example. In drawing, the four way valve (3) is arranged 
above the compressor (1) which constitutes the unit of an air conditioner. An accumulator (5) is 
connected in the middle of inhalation piping (4) which ties this four way valve (3) and compressor 
(1), and the above-mentioned four way valve (3) and the compressor (1) are connected by 
regurgitation piping (6). The flexible tube (9) is infixed in the suction pipe (7) and discharge tube 
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(8) which furthermore connect the above-mentioned four way valve (3) and the heat exchanger 
which is not illustrated. As shown in drawing 1 2 , the flexible tube (9) was fabricated with elastic 
phosphorus-deoxidized-copper tubing, the spiraHike slot (10) was formed in that periphery 
section in the shape of bellows along with the longitudinal direction of forging, and as shown in 
drawing 13 , the spiraHike coil spring (11) has fitted loosely into the slot (10) of the shape of 
this spiral. This coil spring (11) is constituted so that the bending thru/or deformation to the 
direction of a path by tubing internal pressure may be regulated and the endurance of a flexible 
tube may be raised as much as possible, while it is fabricated with a rigid high ingredient and 
permits bending of the shaft orientations of a flexible tube (9) thru/or a longitudinal direction 
rather than elasticity phosphorus-deoxidized-copper tubing which forms a flexible tube (9). 
Therefore, while that bore is slightly formed greatly rather than the root diameter of a flexible 
tube, as for this coil spring (11). it is formed identically to the pitch of a spiraHike slot (10) by 
that pitch. Moreover, a flexible tube (9) has predetermined die length in the middle of a suction 
pipe (7) and a discharge tube (8), and is infixed in it, and connection with each refrigerant piping 
is made by welding etc. 

[0008] Next, actuation is explained. The refrigerant compressed by the compressor (1) is 
breathed out and transported to regurgitation piping (6) connected to this. Although vibration of 
the compressor (1) generated in case a refrigerant is compressed and the regurgitation is carried 
out to regurgitation piping will reach a four way valve (3) through regurgitation piping (6) and 
inhalation piping (4) and will be further spread to a discharge tube (8) and a suction pipe (7), 
since the flexible tube (9) is infixed in the discharge tube (8) and the suction pipe (7) like the 
above, thereby, vibration is absorbed. Therefore, the vibration from a compressor (1) being 
absorbed with a flexible tube (9), and being spread to an outdoor heat exchanger is prevented. 
Since a flexible tube (9) is formed with elasticity phosphorus-deoxidized-copper tubing and the 
spiral-like slot (10) is established in the periphery section in accordance with shaft orientations, 
the elasticity to shaft orientations is acquired. Moreover, without deforming with the refrigerant 
which flows in a flexible tube (9), since the coil spring (11) fitted in loosely in the slot (10), and 
the telescopic motion to the shaft orientations was permitted and radial deformation is regulated, 
pressure resistance and fatigue strength are increased and endurance can be improved. 
[0009] Moreover, there is refrigerant piping structure as shown in JP,63-75453.A as third 
conventional example. This arranges a wire gauze in the periphery of the flexible tube which 
consists of metal bellows, and covers the outside with the rubber barrel which carried out the 
thinning of the center section further. The curve posture of the metal accordion tube by 
vibration added from a compressor tends to be controlled by this, and it is going to attain 
reinforcement. 
[0010] 

[Problem(s) to be Solved by the Invention] Since the flexible tube of an air conditioner as shown 
in JP,61-54163,U as said second conventional example is made of elasticity phosphorus- 
deoxidized-copper tubing, even if it is reinforced with the coil spring, using it by the air 
conditioner runs short of reinforcement, work hardening occurs in aging by vibration, and it 
becomes impossible however, to acquire sufficient flexibility. Moreover, when a pressure is put 
on a flexible tube, it deforms into shaft orientations rather than radial for reinforcement by the 
coil spring. Therefore, the deformation over internal pressure becomes large. Moreover, in the 
above-mentioned conventional example, although the direction of bending of vibration of piping 
of an air conditioner was originally larger than shaft orientations, since sufficient measures to 
bending vibration were not taken, it had the problem that stress increase of a flexible tube and 
destruction took place. 

[0011] moreover, with refrigerant piping structure as shown in JP,63-75453.A as said third 
conventional example Since clearance space exists between the concave heights of a flexible 
tube, and a rubber barrel, the deformation force, such as bending, at the time of ********** 
Since stress concentrated on the trough of bellows, or Yamabe locally, and there was a trouble 
that distribution of stress is fully hard to be performed, and the thinning of the center section of 
the rubber barrel was carried out extremely and it became easy to fracture when a crack goes 
into a center section by a certain cause, it was not able to be said as perfectness in respect of 
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dependability. 

[0012] This invention was made in order to cancel the above troubles, and it fully absorbs 
vibration of refrigerant piping connected to the compressor of an air conditioner, and it has 
sufficient reinforcement to pressure resistance and bending stress, and aims at offering possible 
refrigerant piping for air conditioners of a miniaturization by low cost. 
[0013] 

[Means for Solving the Problem] Refrigerant piping for air conditioners concerning invention of 
claim 1 In refrigerant piping for air conditioners for which the flexible tube was connected to the 
serial in the middle of refrigerant piping connected with the compressor between heat 
exchangers The external surface of the concave heights of the flexible tube made from stainless 
steel formed in the shape of bellows and a weld zone with refrigerant piping is covered without 
the clearance by the rubber which has the concave heights inside and cylindrical shape external 
surface corresponding to the above-mentioned concave heights. 

[0014] The division object with which refrigerant piping for air conditioners concerning invention 
of claim 2 met the longitudinal direction of the pipe made of nitrile rubber which has a concave 
heights inside corresponding to the concave heights external surface of a flexible tube in 
invention according to claim 1 is attached in the concave heights outside of the above- 
mentioned flexible tube. 

[0015] In invention according to claim 1, refrigerant piping for air conditioners concerning 
invention of claim 3 exists without a clearance, and is stuck to packing of the polyurethane 
rubber which was made to carry out impregnation hardening of the raw material which makes 
polyurethane rubber a subject to the clearance space of a flexible tube and the pipe made of 
nitrile rubber which set spacing to the method of the outside, and was arranged in the said 
alignment, and was formed in it. 

[0016] Refrigerant piping for air conditioners concerning invention of claim 4 has the degree of 
hardness of the nitrile rubber which constitutes a pipe higher than the degree of hardness of 
polyurethane rubber in invention according to claim 3. 

[0017] In invention according to claim 1, refrigerant piping for air conditioners concerning 
invention of claim 5 exists without a clearance, and is stuck to packing of the polyurethane 
rubber which was made to carry out impregnation hardening of the raw material which makes 
liquefied polyurethane rubber a subject to the clearance space of a flexible tube and the pipe 
made from a vinyl chloride arranged in the said alignment by the method of the outside, and was 
formed in it. 

[0018] Refrigerant piping for air conditioners concerning invention of claim 6 is reinforced with 
the mesh of the product [ inside / of the pipe made of nitrile rubber ] made of rubber in 
invention according to claim 3. 
[0019] 

[Function] In refrigerant piping for air conditioners by which the flexible tube was connected to 
the serial in the middle of refrigerant piping by which refrigerant piping for air conditioners in this 
invention was connected with the compressor between heat exchangers When the rubber which 
has the concave heights inside and cylindrical shape external surface corresponding to the 
above-mentioned concave heights covers without the clearance, the external surface of the 
concave heights of the flexible tube made from stainless steel formed in the shape of bellows 
and a weld zone with refrigerant piping It has the flexibility over the direction of bending, and the 
elongation of the shaft orientations of the flexible tube made from stainless steel can be 
regulated with the rigidity of rubber. Therefore, vibration by the compressor is absorbed by the 
flexibility over the direction of bending, with the pressure resistance over fluid pressure held. 
Moreover, since the stress of a flexible tube is distributed by rubber when the external surface 
of the concave heights of a flexible tube is covered by rubber without the clearance, stress 
concentration stops being able to happen easily and the rate of periodic damping increases by 
the internal damping of rubber. Moreover, when the external surface of the connection of a 
flexible tube and refrigerant piping is covered by rubber, it is intercepted with the open air and is 
hard coming to generate corrosion etc. in a weld zone. 

[0020] Moreover, the almost same operation as the above is acquired by attaching in the 
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concave heights outside of the above-mentioned flexible tube the division object in alignment 
with the longitudinal direction of the pipe made of nitrile rubber which has a concave heights 
inside corresponding to the concave heights external surface of a flexible tube. 
[0021] Moreover, by packing of the polyurethane rubber which was made to carry out 
impregnation hardening of the raw material which makes liquefied polyurethane rubber a subject 
to the clearance space of a flexible tube and the pipe made of nitrile rubber which set spacing to 
the method of the outside, and was arranged in the said alignment, and was formed in it existing 
without a clearance, and being stuck to it In the direction of bending, the elongation of shaft 
orientations is regulated by the rigidity of the expanding direction of the pipe made of nitrile 
rubber, and the rigidity of the elongation of polyurethane rubber to the elongation of a flexible 
tube, without hardly losing flexibility. Therefore, vibration of a compressor is absorbed by the 
flexibility of the direction of bending, with pressure resistance maintained. Moreover, since 
packing of polyurethane rubber exists in the concave heights outside of a flexible tube without a 
clearance and the stress of a flexible tube is distributed by polyurethane rubber, stress 
concentration cannot happen easily and the rate of periodic damping increases by the internal 
damping of polyurethane rubber. 

[0022] Furthermore, even if it is rigidity with packing of the polyurethane rubber which exists in 
the concave heights outside of a flexible tube without a clearance about the elongation of shaft 
orientations inadequate for regulating the elongation of shaft orientations, elongation is 
controllable [ about the flexibility of bending, it is securable with the elasticity of polyurethane 
rubber by making higher than the degree of hardness of polyurethane rubber the degree of 
hardness of the nitrile rubber which constitutes a pipe, and ] with the pipe made of outside nitrile 
rubber. Therefore, vibration of a compressor is absorbed by the flexibility of the direction of 
bending, with pressure resistance maintained. Moreover, since polyurethane rubber exists in the 
concave heights outside of a flexible tube without a clearance, stress concentration cannot 
happen easily and the rate of periodic damping also increases by the internal damping of 
polyurethane rubber. 

[0023] Moreover, by packing of the polyurethane rubber which was made to carry out 
impregnation hardening of the raw material which makes liquefied polyurethane rubber a subject 
to the clearance space of a flexible tube and the pipe made from a vinyl chloride arranged in the 
said alignment by the method of the outside, and was formed in it existing without a clearance, 
and being stuck to it The flexibility of bending is secured with the elasticity of polyurethane 
rubber, and is related with the elongation of shaft orientations. Since it is regulated with the pipe 
made from a vinyl chloride even if it is rigidity with the polyurethane rubber inadequate for 
regulating the elongation of shaft orientations with which the concave heights outside of a 
flexible tube was filled up. vibration produced with a compressor is absorbed by the flexibility of 
the direction of bending, with pressure resistance maintained. Moreover, since the concave 
heights outside of a flexible tube is filled up with polyurethane rubber and the stress of a flexible 
tube is distributed by polyurethane rubber, stress concentration stops being able to happen 
easily and the rate of periodic damping also increases by the internal damping of polyurethane 
rubber. 

[0024] Moreover, the pipe made of nitrile rubber with which the inside was reinforced with the 
mesh made of rubber, set spacing to the way outside the flexible tube, and was arranged in the 
said alignment, By packing of the polyurethane rubber which was made to carry out impregnation 
hardening of the raw material which makes liquefied polyurethane rubber a subject to clearance 
space with a flexible tube, and was formed in it existing without a clearance, and being stuck to it 
The flexibility of bending is fully secured with the elasticity of polyurethane rubber, and is related 
with the elongation of shaft orientations. Even if it is rigidity with the polyurethane rubber 
inadequate for regulating the elongation of shaft orientations with which the concave heights 
outside of a flexible tube was filled up. it will regulate with the pipe made of nitrile rubber 
reinforced with the mesh made of rubber. Therefore, pressure resistance is maintained and 
vibration produced with a compressor is absorbed by the flexibility of the direction of bending. 
Moreover, since the concave heights outside of a flexible tube is filled up with polyurethane 
rubber and the stress of a flexible tube is distributed by polyurethane rubber, stress 
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concentration stops being able to happen easily and the rate of periodic damping also increases 

by the internal damping of polyurethane rubber. 

[0025] 

[Example] 

Example 1. drawing 1 illustrates refrigerant piping of the compressor circumference of the 
outdoor unit of an air conditioner. A compressor (1) is elastically supported by an air-conditioner 
body or the base of an air conditioner through a vibroisolating material (2), and the four way 
valve (3) is arranged in the slanting upper part. An accumulator (5) is connected in the middle of 
inhalation piping (4) which ties this four way valve (3) and compressor (1), and the four way valve 
(3) and the compressor (1) are connected by regurgitation piping (6). Furthermore, the four way 
valve (3) and the heat exchanger which is not illustrated are connected by the suction pipe (7) 
and the discharge tube (8). (9) is a flexible tube and it is connected in serial in the middle of 
inhalation piping (4) which connects a four way valve (3) to an accumulator (5). Drawing 2 is the 
enlarged drawing showing the cross section of a flexible tube (9). A flexible tube (9) is bellows 
tubing made from stainless steel, and is welded to inhalation piping (4) as refrigerant piping by 
the weld zone (10) so that it may illustrate. The outside of bellows-like concave heights and a 
weld zone (10) is filled up with rubber (11). it sticks to it, and flattening of the outside is carried 
out like a cylindrical shape. 

[0026] Next, actuation is explained. In drawing 1 , the vibration from a compressor (1) reaches 
propagation and a flexible tube (9) in inhalation piping (4) as an accumulator (5) and refrigerant 
piping. However, the vibration becomes quite small compared with vibration generated in the 
compressor (1). Therefore, vibration of the exterior unit of an air conditioner will be reduced 
more sharply than the exterior unit which is not using the flexible tube like drawing 9 . Moreover, 
although the elongation of shaft orientations arises when a flexible tube (9) is filled up with a 
refrigerant, stress concentration happens according to deformation only with a stainless flexible 
tube, and it distributes, without stress concentrating on a specific part by the rubber (11) which 
exists that there is no clearance in the concave heights outside of a flexible tube, although **** 
deformation or destruction arises, and the elongation of a flexible tube can be regulated. About 
deformation of the direction of bending, sufficient flexibility required for oscillating absorption is 
acquired by the above-mentioned rubber (11). Therefore, vibration of a compressor is absorbed 
by the flexibility of the direction of bending, with pressure resistance maintained. Moreover, the 
periodic-damping ratio at the time of vibration also goes up by the internal damping of rubber 
(11). and the effectiveness same with having attached the periodic-damping machine in the 
flexible tube is acquired. Therefore, the die length of refrigerant piping can be shortened, and 
since the tooth space which moreover arranges refrigerant piping can be made small, the 
miniaturization of a unit is attained. Moreover, since the weld zone (10) is covered with rubber 
(1 1). a weld zone can be intercepted from the matter which shortens the life of the moisture and 
others of the open air, and corrosion etc. can be prevented. In this example, although the flexible 
tube is used for inhalation piping, a flexible tube may be connected to both regurgitation piping or 
regurgitation piping, and inhalation piping at a serial. 

[0027] The side elevation in which example 2. drawing 4 shows the outline of the flexible tube of 
this example, and drawing 3 are isomerism solution side elevations. As shown in drawing 3 , the 
2-minute segmenter (11a) in alignment with the longitudinal direction of the pipe made of nitrile 
rubber which has a concave heights inside corresponding to the above-mentioned concave 
heights is attached in the concave heights outside of the above-mentioned flexible tube (9). and 
it sticks to the external surface of a weld zone (10) with inhalation piping (4) as bellows-like the 
concave heights outside and refrigerant piping of a flexible tube (9) made from stainless steel 
without a clearance. 

[0028] Next, actuation is explained. When a flexible tube (9) is filled up with a refrigerant and 
internal pressure is applied, it distributes without suppressing the elongation of the shaft 
orientations of a flexible tube (9) by nitrile rubber (11), and the stress of a flexible tube (9) 
concentrating on a specific part, and the pressure resistance of a flexible tube (9) can be raised. 
Moreover, rubber can distribute, and the stress by vibration can also avoid the stress 
concentration by vibration, and can prevent a destructive operation beforehand. Moreover, a 
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flexible tube (9) will be reinforced by using nitrile rubber (11), without losing flexibility required for 
oscillating absorption. Furthermore, the periodic-damping ratio at the time of vibration also goes 
up by the internal damping of nitrile rubber (11), and there is effectiveness same with having 
attached the periodic-damping machine in the flexible tube. Therefore, the die length of 
refrigerant piping can be shortened, and since the tooth space which moreover arranges 
refrigerant piping is small and ends, the miniaturization of a unit is attained. In this example, 
although nitrile rubber is used, even if it uses a styrene rubber, polyurethane rubber, chloroprene 
rubber, isobutylene isoprene rubber, ethylene-propylene rubber, or silicone rubber, the same 
effectiveness can be acquired. Moreover, a trichotomy object or a quadrisection object is 
sufficient as a division object. 

[0029] The sectional side elevation in which example 3. drawing 6 shows the outline of the 
flexible tube of this example, and drawing 5 are the explanatory views showing the manufacture 
process of this flexible tube. As shown in drawing 5 , to the flexible tube made from stainless 
steel (9) welded to inhalation piping (4) as refrigerant piping The larger pipe made of nitrile rubber 
(12) than the outer diameter of a flexible tube (9) is beforehand arranged in the said alignment. If 
the clearance space of a flexible tube (9) and the pipe made of nitrile rubber (12) is made to pour 
in and harden the raw material which mixed the chain elongation agent and the cross linking 
agent to liquefied polyurethane rubber (1 1) As shown in drawing 6 , that to which packing of 
polyurethane rubber exists in the clearance space of the pipe made of nitrile rubber (12) and a 
flexible tube (9) without a clearance is obtained. 

[0030] Next, actuation is explained. When a flexible tube (9) is filled up with a refrigerant and 
internal pressure is added, it distributes without suppressing the elongation of a flexible tube (9) 
by the pipe (12) and polyurethane rubber (11) made of nitrile rubber, and the stress of a flexible 
tube (9) concentrating on a particular part, and pressure-proofing of a flexible tube can be 
raised. Furthermore, it is distributed by the pipe (12) made of polyurethane rubber (11) and nitrile 
rubber, and the stress by vibration can also prevent the stress concentration by vibration, and 
destruction. Moreover, a flexible tube (9) can be reinforced, without losing flexibility required for 
oscillating absorption by using the pipe (12) made of polyurethane rubber (1 1) and nitrile rubber. 
By the internal damping of the pipe (12) of further the product made of polyurethane rubber (1 1) 
and nitrile rubber, the periodic-damping ratio at the time of vibration also goes up. and the 
effectiveness same with having attached the periodic-damping machine in the flexible tube is 
acquired. Therefore, the die length of refrigerant piping can be shortened, and since the tooth 
space which moreover arranges refrigerant piping is small and ends, the miniaturization of a unit 
is attained. Moreover, since it can manufacture using a terminal seal member, without needing big 
metal mold since packing of polyurethane rubber can be obtained by impregnation of liquefied 
polyurethane rubber according to the configuration of a flexible tube, and a dimension in this 
example, the flexible tube of the low cost excellent in pressure-proofing and oscillating 
absorptivity can be obtained. In this example, although polyurethane rubber and nitrile rubber are 
used, even if it transposes to a styrene rubber, chloroprene rubber, isobutylene isoprene rubber, 
ethylene-propylene rubber, or silicone rubber, the same effectiveness can be acquired. 
[0031] Moreover, although packing of polyurethane rubber is formed in clearance space with the 
pipe made of nitrile rubber which set spacing to the flexible tube and the method of that outside, 
and was arranged in the said alignment in the above-mentioned example, this example set up 
more firmly than the degree of hardness of polyurethane rubber (1 1) the degree of hardness of 
the pipe made of nitrile rubber (12) especially. Usually, a rubber degree of hardness is chosen in 
50 - 80 degrees. Thereby, the deformation at the time of the pressure load of a flexible tube can 
be regulated in the pipe made of nitrile rubber (12), and pressure resistance can be raised. 
Moreover, oscillating absorptivity can be improved by the polyurethane rubber (11) by which 
impregnation hardening was carried out inside. Furthermore, it can be used on broad conditions 
by choosing suitably the ratio of the degree of hardness of the polyurethane rubber (11) poured 
into the pipe (12) and the interior made of nitrile rubber according to a service condition. In this 
example, although nitrile rubber is used as a material of a pipe, even if it transposes to a styrene 
rubber, polyurethane rubber, chloroprene rubber, isobutylene isoprene rubber, ethylene- 
propylene rubber, or silicone rubber, the same effectiveness can be acquired. 
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[0032] Example 5. drawing 7 is the sectional side elevation showing the outline of the flexible 
tube of this example. As shown in drawing, to the flexible tube made from stainless steel (9) 
welded to the suction pipe (4) as refrigerant piping The larger pipe made from a vinyl chloride 
(13) than the outer diameter of a flexible tube (9) is beforehand arranged in the said alignment. If 
impregnation hardening of the raw material which mixed the chain elongation agent and the cross 
linking agent with the flexible tube (9) to polyurethane rubber (11) liquefied to the clearance 
space of the pipe made from a vinyl chloride (13) is carried out That to which packing of 
polyurethane rubber exists in the clearance space of the pipe made from a vinyl chloride (13) and 
a flexible tube (9) without a clearance is obtained. 

[0033] Next, actuation is explained. When a flexible tube (9) is filled up with a refrigerant and 
internal pressure is applied, the elongation of a flexible tube (9) is controlled with the pipe (13) 
made from polyurethane rubber (1 1) and a vinyl chloride. Moreover, the stress of the particular 
part of a flexible tube (9) does not concentrate by polyurethane rubber (1 1), but it distributes 
and the pressure resistance of a flexible tube (9) can be improved. Moreover, the stress by 
vibration is also distributed by polyurethane rubber (11), and the stress concentration by 
vibration and destruction can be prevented. Moreover, a flexible tube (9) can be reinforced by 
use of polyurethane rubber (11), without losing flexibility required for periodic damping. 
Furthermore, by the internal damping of polyurethane rubber (11), the damping ratio at the time 
of vibration also goes up, and the effectiveness same with having attached the periodic-damping 
machine in the flexible tube can be attained. Therefore, the die length of refrigerant piping can be 
shortened, and since the tooth space which moreover arranges refrigerant piping can be made 
small, the miniaturization of a unit is attained. Moreover, since it can manufacture using a 
terminal seal member, without needing big metal mold since packing of polyurethane rubber can 
be obtained by impregnation of liquefied polyurethane rubber according to the configuration of a 
flexible tube, and a dimension also in this example, the flexible tube of the low cost excellent in 
proof-pressure oscillating absorptivity can be obtained. In this example, although nitrile rubber is 
used, even if it transposes to a styrene rubber, polyurethane rubber, chloroprene rubber, 
isobutylene isoprene rubber, ethylene-propylene rubber, or silicone rubber, the same 
effectiveness can be acquired. 

[0034] Example 6. drawing 8 is the sectional side elevation showing the outline of the flexible 
tube of this example. As shown in drawing 8 , to the flexible tube made from stainless steel (9) 
welded to the suction pipe (4) as refrigerant piping The pipe made of nitrile rubber (12) 
reinforced with the mesh (14) of the product [ it is larger than the outer diameter of a flexible 
tube (9), and / inside ] made of rubber is beforehand arranged in the said alignment. If the 
clearance space of a flexible tube (9) and the pipe made of nitrile rubber (12) is made to pour in 
and harden the raw material which mixed the chain elongation agent and the cross linking agent 
to liquefied polyurethane rubber (11) That to which packing of polyurethane rubber exists in the 
clearance space of the pipe made of nitrile rubber (12) and a flexible tube (9) without a clearance 
is obtained. 

[0035] Next, actuation is explained. When a flexible tube (9) is filled up with a refrigerant and 
internal pressure is added, it distributes without being stopped with the pipe made of nitrile 
rubber (12) with which the elongation of a fiexible tube (9) was reinforced with the mesh made of 
rubber (14), and stress concentrating on the particular part of a flexible tube, and the pressure 
resistance of a flexible tube can be improved. Moreover, since the pipe made of nitrile rubber 
(12) is reinforced with the mesh made of rubber (14), still higher pressure resistance can be 
acquired rather than the thing of the structure which combined the pipe and polyurethane rubber 
made of nitrile rubber of an example 3 and an example 4. Moreover, polyurethane rubber (11) 
distributes and the stress by vibration can also prevent the stress concentration by vibration, 
and destruction. Furthermore, the periodic-damping ratio at the time of vibration also goes up by 
the internal damping of polyurethane rubber (11), and the effectiveness same with having 
attached the periodic-damping machine in the flexible tube is acquired. Therefore, since the 
tooth space which the die length of refrigerant piping can be shortened and moreover arranges 
refrigerant piping is small and ends, the miniaturization of a unit is possible. Moreover, since it 
can manufacture using a terminal seal member, without needing big metal mold since packing of 
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polyurethane rubber can be obtained by impregnation of liquefied polyurethane rubber according 
to the configuration of a flexible tube, and a dimension in this example, the flexible tube of the 
low cost excellent in pressure-proofing and oscillating absorptivity can be obtained. In this 
example, although nitrile rubber is used, even if it transposes to a styrene rubber, polyurethane 
rubber, chloroprene rubber, isobutylene isoprene rubber, ethylene-propylene rubber, or silicone 
rubber, the same effectiveness can be acquired. 
[0036] 

[Effect of the Invention] Since this invention is constituted as explained above, it does 
effectiveness as taken below so. 

[0037] In refrigerant piping for air conditioners to which the flexible tube made from stainless 
steel was connected in the middle of refrigerant piping connected between the compressor and 
the heat exchanger at the serial According to the configuration covered without the clearance by 
the rubber which has the concave heights inside and cylindrical shape external surface 
corresponding to the above-mentioned concave heights, the external surface of the concave 
heights of the flexible tube made from stainless steel formed in the shape of bellows and a weld 
zone with refrigerant piping A flexible tube can be reinforced without losing flexibility and the 
reinforcement and oscillating absorptivity over proof-pressure bending stress can be improved. 
Therefore, the die length of refrigerant piping can be shortened, and since the tooth space which 
moreover arranges refrigerant piping can be made small, it has the effectiveness whose 
miniaturization of a unit is attained. Moreover, when the external surface of the connection of a 
flexible tube and refrigerant piping is covered by rubber, it is hard coming to generate corrosion 
etc. in a weld zone. 

[0038] Moreover, according to the configuration in which the division object in alignment with the 
longitudinal direction of the pipe made of nitrile rubber which has a concave heights inside 
corresponding to the concave heights external surface of the flexible tube made from stainless 
steel formed in the shape of bellows is attached in the concave heights outside of the above- 
mentioned flexible tube, a flexible tube can be reinforced without losing flexibility and the 
reinforcement and oscillating absorptivity over pressure resistance and bending stress can be 
improved. Therefore, the die length of refrigerant piping can be shortened, and since the tooth 
space which moreover arranges refi^igerant piping can be made small, it has the effectiveness 
whose miniaturization of a unit is attained. Furthermore, since productivity is high and an 
attachment activity is also easy productivity, the division object in alignment with the longitudinal 
direction of the pipe made of nitrile rubber which has the above-mentioned concave heights 
inside is effective in reducing a manufacturing cost. 

[0039] Moreover, a flexible tube reinforces without losing flexibility and, according to the 
configuration for which packing of the polyurethane rubber formed by carrying out impregnation 
hardening exists without a clearance to the clearance space of the flexible tube made from 
stainless steel formed in the shape of bellows, and the pipe made of nitrile rubber which set 
spacing to the method of the outside, and was arranged in the said alignment, and the raw 
material which makes liquefied polyurethane rubber a subject is stuck to it in it, pressure 
resistance, the strength property over bending stress, and oscillating absorptivity become good. 
Therefore, the die length of refrigerant piping can be shortened, and since the tooth space which 
moreover arranges refrigerant piping can be made small, the miniaturization of a unit is attained. 
Furthermore, since packing of polyurethane rubber can be obtained by impregnation of liquefied 
polyurethane rubber according to the configuration of a flexible tube, and a dimension, 
productivity can be raised and the flexible tube excellent in pressure-resistant oscillating 
absorptivity can be obtained by low cost. 

[0040] Moreover, by changing the degree of hardness of the polyurethane rubber poured into the 
pipe and the interior made of nitrile rubber, and making harder than polyurethane rubber the 
degree of hardness of the nitrile rubber which constitutes a pipe, a flexible tube is reinforced 
without losing flexibility and pressure resistance, the strength property over bending stress, and 
oscillating absorptivity improve. Therefore, the die length of refrigerant piping can be shortened, 
and since the tooth space which moreover arranges refrigerant piping can be made small, the 
miniaturization of a unit is attained. Moreover, there is effectiveness which raises productivity 
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and can be manufactured by low cost. 

[0041] Moreover, a flexible tube reinforces without losing flexibility and, according to the 
configuration for which packing of the polyurethane rubber formed by carrying out impregnation 
hardening exists without a clearance to the clearance space of the flexible tube made from 
stainless steel formed in the shape of bellows, and the pipe made from a vinyl chloride which set 
spacing to the method of the outside, and was arranged in the said alignment, and the raw 
material which makes liquefied polyurethane rubber a subject is stuck to it in it, pressure 
resistance, the strength property over bending stress, and oscillating absorptivity become good. 
Therefore, the die length of refrigerant piping can be shortened, and since the tooth space which 
moreover arranges refrigerant piping can be made small, it has the effectiveness whose 
miniaturization of a unit is attained. Moreover, since packing of polyurethane rubber can be 
obtained by impregnation of liquefied polyurethane rubber according to the configuration of a 
flexible tube, and a dimension, productivity can be raised and the flexible tube excellent in 
pressure resistance and oscillating absorptivity can be obtained by low cost. 
[0042] Moreover, the pipe made of nitrile rubber with which the inside was reinforced with the 
mesh made of rubber, set spacing to the way outside the flexible tube of the shape of bellows 
made from stainless steel, and was arranged in the said alignment, According to the configuration 
for which packing of the polyurethane rubber formed by carrying out impregnation hardening 
exists without a clearance to clearance space with the above-mentioned flexible tube, and the 
raw material which makes liquefied polyurethane rubber a subject is stuck to it in it A flexible 
tube can be reinforced without losing flexibility and pressure resistance, the strength property 
over bending stress, and oscillating absorptivity can be improved. Therefore, the die length of 
refrigerant piping can be shortened, and since the tooth space which moreover arranges 
refrigerant piping can be made small, it has the effectiveness whose miniaturization of a unit is 
attained. Furthermore, since packing of polyurethane rubber can be obtained by impregnation of 
liquefied polyurethane rubber according to the configuration of a flexible tube, and a dimension, 
productivity can be raised and the flexible tube excellent in pressure-resistant oscillating 
absorptivity can be obtained by low cost. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The whole outline perspective view showing the example 1 of this invention. 
[Drawing 2] The sectional side elevation showing the flexible tube of the example 1 of this 
invention. 

[Drawing 3] The decomposition side elevation of the flexible tube of the example 2 of this 

invention. 

[Drawing 4] The side elevation of the flexible tube of the example 2 of this invention. 

[ Drawing 5] The explanatory view about manufacture of the flexible tube of the example 3 of this 

invention. 
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[Drawing 6] The sectional side elevation of the flexible tube of the example 3 of this invention, or 
an example 4. 

[Drawing 7] The sectional side elevation of the flexible tube of the example 5 of this invention. 
[Drawing 8] The sectional side elevation of the flexible tube of the example 6 of this invention. 
[ Drawing 9 ] The related Fig. of the frequency and vibration level of the flexible-tube existence of 
the example 1 of this invention. 

[Drawing 10] The perspective view showing the piping structure about the first conventional 
example. 

[Drawing 11] The perspective view showing the piping structure about the second conventional 
example. 

[Drawing 12] The side elevation showing the flexible tube of drawing 1 1 . 
[Drawing 13] The sectional side elevation showing the flexible tube of drawing 1 1 . 
[Description of Notations] 

I A compressor, the pipe made of 2 nitrile rubber, the pipe made from 13 vinyl chloride, mesh 
made of 1 4 rubber. A vibroisolating material, 3 A four way valve, 4 Inhalation piping as refrigerant 
piping, five accumulators, 6 Regurgitation piping as refrigerant piping, 7 The suction pipe as 
refrigerant piping, 8 The discharge tube as refrigerant piping, 9 A flexible tube, 10 A weld zone, 

I I Polyurethane rubber, 1 1 a The division object of polyurethane rubber, 1 2 
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[0 02 8] 'Aicmmc-Di^^-zmm-r?}. Bimsc9){c 
rtjE*5*n^6nfcB#oc, RIM'S C9)® 

nJMe(9)(DWfft4?r±lf^Ci*5-c#S, itc. MW) 

h y ;U=fACii)*^ffl-r S C i (c J: 0 . HSiiRUX 

{Ci^^S^c pj»tt^5^ ^ C i ^j: < oTMg C9)=&ffl?S-r S C 

[0 02 9] mmm 3 . 0 e c ©n wj© 

AffilfC4)Cc^gf3n/cX7">u;;^^©nJ«|gC9){C. ^ 

S)'sjMe(9)©i^SJ: i>i^^i.^:^ h ';;^=^Al^©>'^•-^ 

7'C12)4|g|-i:^WiCi2|§: L . njme C9) i h 'J ;U 3 AS!f 
©>'^•-^ :^(12)i©|®faS|gl{C^t^©'? l/^r>=fA(ai)CC 

06{c^-r*p<, ^ h U;^=^A^©>'^•-<:7'Cl2)<!:oJ 
(9) i ©RtW^ra ic -i; U ^? > 3 A ©^«^«!i*igiH^j: 

[0 03 0] Aicmmc-Ol^XmM-r^, ^M@(9){C 

h y Jl/drAM©'''>*'f 'fcmlSiX^'^ \^ it'^:dA (la) 
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•5. 3 etc. JgSI)KJ;^l&:^jib>^U^>rfACii)*5j;0* 

C i J: ip . SiJlt)®iRK:'iJsS^c Bj^14>&^ ^ c i < . 
Acia.)*jj:cif- h yJ^=^At^©>'^■'f :^Ci2)©rtSP?^(c 

10 ?:aS{^=tW/c©<!:|^^©5?ft*5rf#'S. ^©/c»!)?^l«12§© 

/c. C©||]fe^!|-C«nl^©©?f^t^. -=J-ffiiC-^^-li:T?gt« 
©"^7 U > A©aAfC J; -5T -^^ W > =f A©^iM^=& 

<. «8*i'-.'l'SI5*t*fflt*-cM)S-C*-5©-C. ilHE. Wi 

urt>S*5^ x5^U'>aA. i7aa7'u>aA. ^5^;!/ 
20 d"A. ig^U> • r/p fU>rfAXWS^';3>=fA(ca 

# fft ^ r 4> isi«©^m -5, C i *3r ^ 6 „ 
[0 03 1 ] ±iH^l5fiF!lr«, Bi^gt-e©^:^ 

^ y <!:©S(MSM(C U if >=fA©^iB!^*?^RS * 
S*^!. # (C::. h y ;L-3 A^©>'>V :7'C12)©liS)K?:'i' b ^ 

> 3' A cii)©jgSJ: feig < U/c©*i c ©ll)i®0!|-c 

M^=fAi!e[»5o~8oef©«5Ht?atR$n 

-5. cntCcfcO. ^ h y>>Pd'AlS©A^'7-C12)-CnJM« 

©E;^ja#B*©^ff$^*IfiJ UWffi;tJ^±tf ^ CLt^x^ 
30 ^. */crtg|5(caA«ibStiA:'i;ui?>3Acai.)-ctS!ti 

!3. y;l/^Ai!^©/^•>^7*(12)<i:I^mcaA3n5>^ 
U ^f >3 A OX,<Dm.f&(Ditm^mMMiRt^(l i J: 

3^l5tiUt:::.h y>iU=?AiS:^Lrt,»S3as. ;^^U>:J 
A. -i/UdJ^rfA. e7PP7V>d'A, r''5=-;l/=fA. x 
• 7"PfU>=fAXW5^y 3>=fA(Cg#g|^-C 

[0032] mmm 5 . m 7 «c<z^jfe0«©pj»'g®«ii 

l/-C©(RA*tC4)(C?§®3*l/cX7^> U>^»©nIj»'gC9) 

fc. ^*oJ^«C9)©i1^J:D*>:^#t»ie{bb:-^nsj© 

S{©/W 7*C13)©^.ra^fflJC^t^©'i; U ir > :JA Cll)tC 

i. i^^bt^Jl'St©^W7'(13)tpjmifC9)<b©SSra^ 
raw: -i; u $ >=fA©^«i^*sRgia^c< ?¥fiEt- -5 «>©**f# 

[0033] i^fcgjifpccociruiBj-r?). orM@c9)Jc 
50 ^ftsij&is^sasn. f^iiJ&sfln^en/ci^tc. nj^eo) 



9 

> 3 A (UL)(D^^ffi«: J; 0 « msbmmi<Cimi3:'^m^=s:^ 

A(ll)(DF«3S|Jilg5^{Cj:l5. li«iB#©?«mfc±0 . Sim 

^iitm i T -S C i < JUSPM^ffl I ^ riSjg-c # 

•5. 

[0034] HJfetai 6 . 0 8 C©||S6«^©BI^W© 
lllBS*^-rffiiJBTEiat?&-5. 08K:7K-rJ:^«:. ^mwi. 

«i L'-C©eRA«C4)(C^S3nfcX7->UX^©nJ^ 

eC9)K:. ^eit>pJ^'g(9)©J1«J: <? fe;^* < F*3ffliJ*5=J'A 
i?©y i/* a4)rffl5S$tifc- h 'J ;^=^A^©>'^v ^ 

:7-(i2)©R^ra^PBliCfSt^©"^ U ^ >=f A (ll)(Cif(g 

z.\-^))Vd[jM<D/^A-:fo2^t.^mmi.9-)t<omm 
[0 03 5 ] i>:ccittif^(c'5i,^-ciJiHj-r ^. ^^@c9)tc 

©^■C^7"(12){Cj;0P^e>n. S3t> oI»@©#Sgi5^> 

«:tc;;^3*i«ct»#-rK^}-tjj3n. nim«©Wffii4*ifij±-r 

3AS{©y •;'i/^ci4)rffl?^3n-rt^€.©t?, iijte^ 

3. |Ufe0!|4©^h ';jl':3AM©>'N'-Y7'i'5U'5'>=iA 

P;5<'c:<t*ir#.2>o 3 6tC'i;u;S?>n-AcrL)©F«5g|5i«S 
«:<fcOtg«if^©«iiiij««lt^>±»5. ■5J«l'gK:!ltt?IES«l 

^m#W/c©i|5lfil©^*?rf#-2>o -eo/cfef^^iB^© 

< r?^t?/cd?). :3.^ -;' ^©/^M^fcJ!>SBItg■C*^. * 
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•i; U ^ > =f AOaAK: J; -o T -i? U ^ > =f A©^«!^€rt# 

Sc<!:*5-ct-S©r:^*^c^%iii>g!fr*c:<b^j:< . 
^7K'>-;i'g|5«*ffli,^-cM3§-c#-5©-c. ititBE. USti® 
HXtttC-r^n/ctgaX h©nJ^'g*f#SC<b7!»s-C#S. 

2|i^lifi«a|-r». -h •;^^=^A«:figffll/rliS3&s. ;=^^u 

>3'A. >i7bi?>rfA, ^'an7'U>rfA, :/^;Urf 
A. X?-U> • ypt*U>zfAXttS^l':3>d^AK:g# 

[0036] 

[0037] )E«il8<tlSl3?mSi©|g|(CSi^3nfc?^l« 
ie@©i^ cc 7- > W x^© pI^@*SiiJiJ(c^M 3 n fc 

/cx 7- > u x^© pj^g©Daiiigi5fe J: u^m^ t om 
g^i5©ii-®*j. ±iBiMiinigiJK:jit(£;r*iainiSi5rt®iRigs 

ff$?l-ffii?rWr-srfAK:<fci3ffiF^j&< *>'^'-snr^>^ 

20 J&J-CtPS. Lfc*J-Dr?fe*«iBlf©S3*^iffiT?#. L*^ 
h©/jNM<l:*5oJtei^c^5S!jm?:Wr^o */c. dJ^ 

[0 03 8] $/c. -^P-Xt^iCC?^fiS3nfcX-f >UX 

s© njm«©!aifiSiJi^® {c*f js-r siHi£igi5rtffi* s 

X h ';;l'rfAii©>'^*-r7'©S^:^r^ic?&-:./c:^WlIft*5± 

iBoj^*s©iai£bSi5nffliJfcjs«3 nri^ ^^RStc cfc 
-?-©/cJi)^^iB©©s3*^-c^. Li}^'h'<%mmm^ 

ib*inI«giAj:^?ai|^r*-r^. 3 6ic. iiaDflflgPrtffi 

**:r-5x h yJ^:JA»©/^V7'©s#:^rSJ^c?^ofc^3• 

[0 03 9] i/c, '<a-Xt»etc?gfiS3ti/cx^>ux 
t!l©«I^ei. '€■©^1-:^(craFi^*^l^T|aI'C^S«J^ci5^3 
40 n/cx h i; ;i.rfA*{©^^*'r ■7'<t©Egra^r^'Njgt*:©'t' u 
^ > 3 A ^ii* i ■ri>imi&xmitLxmfS.s titc ^ 

U > =f A©^«iB)3!iS|SgM/d: < 3 n-Cl^-S« 

<)iS. ^©;fc*f$j®iE«©g3?:^iffi-C#. 
*iie«*iBS;-r ■5)X'>:-X*/JN3 < t?#S/cJi). JLX 1, 
h©/J^<b*JoJ«ei^cS. 3 65C, pjmg©Jf$tt. ^ffi 
tC-^if T ?St^© -5 U ^» > ::f AOaAtC cto-C-^U^^rJ 



(7) 



11 



[ 0 0 4 0 ] h y ;urf aMcd^nV y'tf^mcm 

[0 04 1 ] S/c. ^a-XmcmfSi$titc:^7-lyl'yk 

14. ffltf lS;'3(c>tfr ^Slf fife J: < 
<OA^<tifiojmti3:i,^m=^m-r?>. fife. oJ^lf©}^ 

[0 042] S/c. rtfPJWirfAM©^ 
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20 
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^-mc-^iixmiK<D -i; u > a©?£A(c J; o r u 3? 
>=fA©3t«iB3>&f#SC<!:*J-Ctt€.©-C. ilHEttffilfttR 

[0 2 ] C©»B^©||«fi«ai 1 ©aJM-ff^r^rflOJiefSEI. 

[ a 3 } c <DmM<Dmmm 2 © nj^«©^ji?fliijffiH. 

C S 4 ] C ©«B^©^Jfi«ai 2 © nIj^e©ffl!jM0. 
[05] C©f6qg©||iS«?!I3©ojm'g©iJj§tcRIT-SiJi 



me] c (D^m<ommm s x«iiJS0!i4 © pi»'g©wj 

[ 0 7 ] C ©li^©i|]6fi«ai 5 © pJMlf©l!iJBrli0. 

[ 0 8 ] c (D^mommm e o-sjmmomsimmo 
[ 0 9 ] c ©^H^©iij60i) 1 (oasmmmmcomm^i. m 

8iiU'^;i/©M^0. 

[011] mn©«e3fe0«(cM-r.siee«j§^^ri«B 



[0 1 2 ] 0 1 1 ©nJ»«^^TflPM0. 
[0 1 3 ] 0 1 1 ©nj^«*^-rWJ»riB0. 
[#-^©SiH«] 

1 Smm. 2 RSffiW. 3 4 ?^«BB©i 

bT©!RAiBe. 5T + *AU-^. 6 t 
T©ttlllB2«. 7 ?^i®BB^iUT©SiA'&> 8 i^m 
30 ffiSibr©iJ±liie. 9 nJM«. 10 jgg^gp. 1 1 
■i;U^>d'A. 11a ■i'UrJf^rfA©^^. 12 
^ h y ;i/ d"A^©^^• 13 iS-f btf x jH?©7S >f 
1 4 =fAM©^'^i^a. 



[01 ] 



[02] 




as ^-fr 

;4tt.fte«kui) 



to u 
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^TvTvTvTvT^YlV]N'TvTV 
I I I I I I 1 1 I I 1 1 1 



iia 9 JL iia 10 

9 ,4 ^4^TlVlvlV^rTTr'TY^rH5 



mi 3] 

11 10 



L/t I r I I ' I ' ' ' ' — I I I I "" 



- 1 MO 




[07] 



m8] 



14 12 II 




[09] 



[010] 
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